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36 The Journal of Thoracic and Cardiobjective: The natural history and management of patients with systolic anterior
otion after mitral valve repair are uncertain.
ethods: We performed a retrospective chart review and survey follow-up of all
atients in whom systolic anterior motion developed intraoperatively after mitral
alve repair.
esults: From January 1993 to December 2002, mitral valve repair was performed
n 2076 patients, and in 174 cases (8.4%) systolic anterior motion was identified on
ntraoperative echocardiography. These patients form the study group. Initially,
atients were managed with a combination of -blockade, vasoconstriction with
henylephrine, and/or intravascular volume expansion. Four patients had revision of
epair because of persistent systolic anterior motion, and 3 additional patients had
evision of repair because of mitral regurgitation from other causes. The median
ollow-up of the remaining 167 patients was 5.4 years (range 0-13.2 years). There
ere 2 late reoperations, but none were caused by systolic anterior motion or left
entricular outflow tract obstruction. Ninety percent of patients were in New York
eart Association class I, 7% were in class II, and 3% were in class III or IV.
chocardiograms were available for review in 93 patients at a median interval of 5.4
ears (range 0.2-12.2 years); 13 patients had systolic anterior motion, and 4 patients
ad systolic anterior motion with left ventricular outflow tract obstruction.
onclusions: In this experience, most cases of systolic anterior motion resolved with
onservative measures including -blockade, vasoconstriction, and fluid adminis-
ration. Persistent systolic anterior motion with left ventricular outflow tract ob-
truction was documented in 2.3% of patients who had early systolic anterior
otion, but late reoperation was not required. Furthermore, the clinical outcomes of
atients with systolic anterior motion are comparable to the current norms for mitral
alve repair. Ninety percent of patients were in New York Heart Association class
, 7% were in class II, and 3% were in class III or IV.
itral valve repair of ruptured chordae tendinae was first reported from our
clinic in 1960,1 and the popularity of valve repair compared with pros-
thetic replacement has grown because of the recognition of several
esirable attributes, including the low risks of prosthetic-related hemolysis and
nfective endocarditis, and avoidance of long-term anticoagulation for patients in
inus rhythm. Conserving the mitral valve apparatus in mitral valve repair preserves
eft ventricular geometry and may reduce late mortality.2,3 Early concerns about the
urability of repair have diminished with increasing evidence of excellent long-term
esults.4,5
The complication of systolic anterior motion (SAM) was described in early
eports of mitral valve repair.6 The degree of SAM extends along a continuous
pectrum from minor chordal-only SAM to its most severe form with left ventricular
vascular Surgery ● January 2007
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A
CDutflow tract obstruction (LVOTO). Despite numerous de-
criptions of preventative techniques,7-10 SAM continues to
ccur. The management of SAM in the operating room
emains controversial with some groups advocating nonsur-
ical management11,12 and others proposing direct surgical
orrection.13-15 At our clinic, patients with SAM have in
eneral been conservatively managed with intravenous vol-
me loading, -blockade, increased afterload, and limited
dministration of inotropic drugs. Our objectives in this
tudy were to determine the incidence of SAM in patients
ith degenerative mitral valve disease, evaluate the risk of
AM with various surgical techniques, and assess the long-
erm outcome of nonsurgical management of SAM after
itral valve repair.
aterials and Methods
fter obtaining institutional research authorization, we reviewed
076 consecutive patients who underwent mitral valve repair be-
ween January 1993 and December 2002 at Mayo Clinic in Roch-
ster. All study subjects were aged greater than 18 years. Patients
ere excluded if they had a previous diagnosis of hypertrophic
bstructive cardiomyopathy, SAM due to other cause, or previous
itral valve repair or replacement. With a prospectively collected
atabase, 174 patients were then identified who had intraoperative
AM of the mitral valve after mitral valve repair. These patients
orm the study cohort.
A cardiologist and/or cardiac anesthesiologist performed intra-
perative transesophageal echocardiography (TEE) to evaluate the
itral valve before and after repair. SAM was identified by 2-
imensional echocardiographic imaging of the mitral valve in
tandard views and was defined as any portion of the mitral valve
eaflet or chordal structure that prolapsed into the left ventricular
utflow tract (LVOT). Velocities through the LVOT were mea-
ured with pulsed and continuous-wave Doppler. The modified
ernoulli equation was used to estimate pressure gradients across
he LVOT. LVOTO was considered to exist if SAM was present
y 2-dimensional imaging and Doppler velocities in the LVOT
ere 2.0 m/sec (16 mm Hg) or greater. Mitral regurgitation was
raded as none-trivial, mild, moderate, moderate-severe, and
evere.
All operations were performed at Mayo Clinic in Rochester,
ith a standard trans-sternal approach or right anterior thoracot-
my. Repair techniques varied on the basis of surgeon preference
nd mitral valve pathology. All operative reports were reviewed to
etermine the type of mitral valve repair performed.
In those cases identified with intraoperative SAM, patient
Abbreviations and Acronyms
LVOT  left ventricular outflow tract
LVOTO left ventricular outflow tract obstruction
NYHA  New York Heart Association
SAM  systolic anterior motion
TEE  transesophageal echocardiographyecords and echocardiograms were further evaluated. Patients who w
The Journal of Thoracicnderwent mitral valve re-repair or replacement at the time of
peration or in the immediate postoperative period for any cause
ere examined in detail, but their long-term results were not
ncluded with the primary group who did not have further surgical
rocedures. Surveys designed to assess symptoms to correlate with
ew York Heart Association (NYHA) functional class were sent
o all patients with SAM on intraoperative TEE.
esults
rom 1993 to 2002, a total of 2067 patients underwent valve
epair at Mayo Clinic. The cause of mitral regurgitation was
etermined from the surgeon’s description in the operative
eports, and data are summarized in Figure 1. There were
589 patients with myxomatous disease, leaflet prolapse, or
ail with ruptured chordae who were judged to be at risk of
AM. Patients who had ischemic mitral valve regurgitation
r rheumatic heart disease (n 478) were considered not to
e at risk of SAM.
Mitral valve repairs were separated by type of annulo-
lasty and then further subdivided by method of leaflet
epair. In most patients (n 1545), a posterior flexible band
as used for annuloplasty. Four patients received complete
igid rings, 12 patients received complete flexible rings, and
8 patients had either suture annuloplasty or no annulo-
lasty. There were 966 patients who had posterior leaflet
lication or resection coupled with a flexible posterior an-
uloplasty band. The remaining procedures consisted of
osterior annuloplasty bands alone (n  203), anterior leaf-
et procedures (n  170), and complex procedures (n 
99). There were only 7 repairs that included a sliding
nnuloplasty.
Intraoperatively, 174 patients demonstrated SAM early
fter mitral valve repair (Table 1). The ages of these patients
anged from 29 to 89 years (median 62 years), and 72%
ere men. The mean preoperative ejection fraction was
3%  6%. Fifty-seven percent of patients had isolated
itral valve repairs. Concomitant coronary artery bypass
rafting was performed in 21% of patients, and other car-
iac procedures were performed in 25% of patients.
All patients in whom SAM developed had degenerative
itral valve disease, including 2 patients with active endo-
arditis. Posterior leaflet resection was the most common
rocedure performed, although anterior leaflet plications
nd chordal transfers, shortenings, and the addition of new
hordae were also used (Table 2). Among these patients
ith early SAM, all had repair with a partial or complete
nnuloplasty ring. A flexible posterior band was placed in
72 patients (99%), and a flexible complete ring was used in
patients (1%). There were no cases of SAM in the few
atients who had suture annuloplasty or rigid annuloplasty
ings.
Of the 174 patients with SAM identified on intraopera-
ive TEE, isolated SAM was found in 140 (80%), and SAM
ith LVOTO was noted in 34 (20%). The gradients in the
and Cardiovascular Surgery ● Volume 133, Number 1 137
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A
CDVOT were not always recorded because of the difficulty in
btaining valid Doppler velocity measurements when the
ngle between the ultrasound beam on TEE and the LVOT
as too large (30 degrees); angle correction was not used
o correct for this error. However, when recorded, the gra-
ients ranged between 20 and 64 mm Hg.
Patients in whom SAM developed intraoperatively were
anaged conservatively. This included discontinuing any
notropic drugs, increasing systemic vascular resistance,
ugmenting intravascular volume, and administering
-blockade as tolerated.
Revision of repair or valve replacement during initial
peration was undertaken in only 4 patients (Table 3). In 2
ABLE 1. Anatomic and functional findings in patients with
ntraoperative systolic anterior motion
No. %
reoperative MR
II 5 2.9
III 25 14.4
IV 144 82.8
itral valve pathology
Degenerative 174 100
Anterior leaflet 2 1.1
Posterior leaflet 90 51.7
Bileaflet 82 47.1
Figure 1. Patients at risk of SAM were divided accor
repair procedure. The incidence of SAM is shown. SAM
tract obstruction; MV, mitral valve.R, Mitral regurgitation.
38 The Journal of Thoracic and Cardiovascular Surgery ● Januf these 4 cases, re-repair was required because of imperfect
eaflet repair and not because of SAM; 1 patient underwent
esection of a residual prolapsing segment of the posterior
ABLE 2. Surgical techniques: All patients received a con-
omitant prosthetic annuloplasty band or ring
ype of repair No.
osterior leaflet repair 126 (72%)
Triangular resection 88
Quadrangular resection 11
Triangular resection  chordal insertion 13
Triangular resection  Alfieri stitch 7
Triangular resection  ant plication 3
Plication 2
Plication  chordal insertion 1
Quadrangular resection  sliding annuloplasty 1
nterior leaflet repair 3 (2%)
Patch 1
Plication 2
ileaflet repair 5 (3%)
Post-triangular resection  anterior plication 4
Post-triangular resection  anterior plication 1
 chordal insertion
ther 40 (23%)
Ring annuloplasty alone 34
Chordal insertion/transfer 5
to the type of annuloplasty performed and the leaflet
stolic anterior motion; LVOTO, left ventricular outflowding
, SyAlfieri stitch 1
ary 2007
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A
CDeaflet, and 1 patient had reinforcing sutures placed at the
ree edge of the incision in the posterior leaflet. In the other
patients, there was little improvement in SAM with med-
cal management, and because of persistent SAM-related
itral regurgitation and the advanced age of the patients (81
nd 83 years), the operating surgeon decided to revise the
epair with removal of the band in 1 patient and mitral valve
eplacement in 1 patient.
In an additional 3 patients who had intraoperative SAM,
eoperation was performed within the first 4 weeks postop-
ratively. One patient had a prosthetic ring removed because
f hemolysis without evidence of SAM. A second patient,
ith unexpected pulmonary edema, was found to have
AM associated with moderate-severe mitral valve regur-
itation that failed to diminish with aggressive -blockade;
his patient underwent subsequent replacement of the mitral
alve. A third patient in whom SAM completely resolved
efore dismissal returned 2 weeks later with severe hemo-
ytic anemia and recurrence of SAM coupled with an
VOTO gradient of 100 mm Hg. This patient underwent
evision of repair by removal of the annuloplasty band.
The course of the remaining 167 patients who had SAM
ABLE 3. Data on seven patients with systolic anterior mo
o. Mitral valve pathology Mitral valve repair
Annuloplasty
type
Posterior prolapse Triangular
resection 
posterior
annuloplasty
32-mm partial
flexible
Anterior  Posterior
prolapse
Posterior
annuloplasty
alone
30-mm partial
flexible
Posterior prolapse Posterior triangular
resection 
posterior
annuloplasty
32-mm partial
flexible
Posterior myxomatous
leaflet  annular
dilatation
Posterior leaflet
resection 
posterior
annuloplasty
34-mm partial
flexible
Posterior prolapse Posterior triangular
resection 
posterior
annuloplasty
63-mm partial
flexible
Bileaflet myxomatous 
annular dilatation
Posterior
annuloplasty
alone
63-mm partial
flexible
Myxomatous anterior 
posterior
flail/ruptured chordae
Posterior triangular
resection 
posterior
annuloplasty
32-mm partial
flexible
OD, Postoperative day; SAM, systolic anterior motion; LVOTO, left ventriarly after valve repair is shown in Figure 2. There were a u
The Journal of Thoracicotal of 165 dismissal echocardiograms performed at a me-
ian interval of 5 days postoperatively (range 2-38 days).
y the time of predismissal transthoracic echocardiography,
AM had resolved in 105 patients (63%).
Of all patients who did not undergo early revision of
heir original mitral valve repair, 93 (57%) had a transtho-
acic echocardiography after dismissal from the hospital
Table 3). Late echocardiograms were performed at a me-
ian time of 61 months (range 2.5-147 months). A total of
3 patients had SAM, and 4 patients had SAM with
VOTO. The peak LVOT velocities with the Valsalva
aneuver ranged between 3.2 and 5.6 m/sec, approximately
quivalent to 41 to 125 mm Hg. Hypertrophic obstructive
ardiomyopathy, elderly variant, was diagnosed 7 years
fter mitral valve repair in the patient with the highest peak
elocity. Two of these patients were asymptomatic on
-blocker therapy, and 1 patient was lost to follow-up. The
ean ejection fraction at long-term follow-up was 59% 
%. The durability of valve repair in patients with SAM was
ood, with only 2 patients requiring re-repair for severe
itral regurgitation throughout the follow-up period. It is
otable that the valve regurgitation in these 2 patients was
who underwent revision of repair or valve replacement
at end of
peration
Timing of
reoperation Procedure performed Reason
NA Intraoperative Reinforcing sutures Moderate mitral
regurgitation
NA Intraoperative Posterior triangular
resection
Severe mitral
regurgitation
NA Intraoperative Removal of
annuloplasty ring
SAM  elderly
patient
NA Intraoperative Mitral valve
Replacement
SAM  elderly
patient
None POD 29 Removal of
annuloplasty ring
Hemolysis
None POD 3 Mitral Valve
Replacement
SAM  MV
regurgitation
None POD 19 Removal of
annuloplasty ring
Hemolysis 
SAM with
LVOTO
outflow tract obstruction; NA, not applicable; MV, mitral valve.tion
SAM
onrelated to SAM. Of the 93 patients with available echo-
and Cardiovascular Surgery ● Volume 133, Number 1 139
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CDardiography, 79% of patients had no or mild regurgitation,
6% had moderate regurgitation, and 5% had moderate-
evere or severe regurgitation (Table 4). Of the 5 patients
ith greater than moderate mitral regurgitation, 1 was el-
erly, and had significant comorbidities, 2 died of pneumo-
ia, 1 was asymptomatic, and 1 was lost to follow-up.
There were no intraoperative or perioperative deaths in
atients with intraoperative SAM. Fourteen patients died
ithin the follow-up period. Causes of death included car-
iac (2), cancer (4), trauma (2), pneumonia (2), stroke (1),
nd unknown (3). The median time to death was 5.4 years
range 0.6-11.1 years).
Follow-up was available in 139 patients at a median
nterval of 4.7 years (range 1.2-11.8 years). Only 34% of
atients continued to report -blocker use. Ninety percent of
ABLE 4. Severity of mitral regurgitation in patients with
ntraoperative systolic anterior motion
itral regurgitation End of operation Discharge Late follow-up
N  174 N  165 N  93
one-trivial 107 112 44
ild 50 34 29
oderate 16 13 15
oderate-severe 1 5 3
Figure 2. The incidence of SAM and LVOTO at intraop
follow-up. SAM, Systolic anterior motion; TEE, transeso
tract obstruction; TTE, transthoracic echocardiography(evere 0 1 2
40 The Journal of Thoracic and Cardiovascular Surgery ● Januatients were in NYHA functional class I. NYHA class II
ymptoms were present in 7% of patients, and 3% of pa-
ients were in NYHA class III and IV.
iscussion
lthough multiple surgical techniques have been proposed
o prevent SAM, it remains a problem after mitral valve
epair. The overall incidence of SAM intraoperatively was
.4% in our series, which is similar to that in previous
eports (9.1% and 7.8%).16,17 Most prior studies calculate
he incidence of SAM by considering all forms of mitral
alve pathology. In this study, however, we included only
hose patients with myxomatous disease, prolapse, or a flail
eaflet with a ruptured chord. By excluding those patients
ith ischemic and rheumatic mitral regurgitation, the inci-
ence of SAM increases to 11%. It should be emphasized,
owever, that SAM resolved in most patients; at hospital
ismissal, SAM was observed in 62 patients, and at last
ollow-up, SAM was present in only 17 patients. Consistent
ith previous literature, all 174 patients with SAM had
egenerative mitral valve disease.18-20
Most patients at risk for SAM had posterior leaflet repair
ith leaflet plication or resection and a concomitant partial
exible annuloplasty ring (n  966). Thus, it was not
urprising that the largest number of patients with SAM
ve TEE, postmedical management, dismissal, and late
eal echocardiography; LVOTO, left ventricular outflowerati
phag
.n  121) also underwent this repair method. Although
ary 2007
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A
CDther repair techniques were used in smaller numbers of
atients, the incidence of SAM was generally similar. It is
otable that among 7 patients undergoing quadrangular
esection with sliding annuloplasty, SAM developed in 1.
ith triangular resection of the posterior leaflet, the most
ommon posterior leaflet procedure in our series, sliding
nnuloplasty, is unnecessary.21
The occurrence of SAM was lowest among patients
ndergoing anterior leaflet procedures (2 patients), and this
s consistent with results from other institutions where an-
erior leaflet pathology is corrected by limited resection22 or
nsertion of chordae.8
There were few complete (n  12) or rigid rings (n  4)
n this series, so it is not possible to correlate the develop-
ent of SAM with annuloplasty methods. Other re-
orts18,23,24 have suggested that both flexible and rigid
omplete rings reduce the mitro-aortic angle, thus contrib-
ting to SAM. In contrast with other studies,25,26 SAM was
ot observed in patients in this series who did not have
rosthetic bands or ring annuloplasty.
Some authors have identified excessive reduction of an-
ular circumference as a risk factor for SAM.18,27 Certainly,
nnular reduction with a ring or band seems to be a con-
ributing factor, but our data do not allow a comparison of
ing size with the development of SAM. We have, in gen-
ral, preferred a uniform posterior band of 6.3 cm for most
atients. This size is predicated on the normal mitral valve
nnular circumference of 10 cm and the 2:1 relationship
etween the segment of the annulus subtended by the pos-
erior leaflet compared with that of the anterior leaflet.
Although we could not determine which, if any, partic-
lar technique was a factor in patients’ outcomes, it is clear
hat SAM and SAM with LVOTO can occur with a variety
f repair techniques. There was no particular identifiable
ing or band, rigid or flexible, or size that seemed to greatly
nfluence the outcome. It is likely a combination of patient
actors, including the cause of mitral regurgitation and he-
odynamic status, and surgical factors, including both re-
air technique and annuloplasty, that leads to the develop-
ent of SAM.
Because of the retrospective nature of this study, we
annot access surgical decisions that may have been made
o attempt to “prophylactically” eliminate SAM. However,
he surgical practice at our clinic has been to conservatively
anage patients in whom SAM develops immediately after
itral valve repair with intravenous volume loading,
-blockade, increased cardiac afterload, and limited use of
notropic drugs.11,12 We have not commonly used methods
hat others have recommended to prevent SAM, including
he sliding leaflet technique,7 transfer of posterior chordae
o the anterior leaflet,8 anterior leaflet valvuloplasty,22 the
omeroy procedure,13 and “edge-to-edge” repair.14,15 The
ationale for not using more complex methods to prevent or p
The Journal of Thoracicreat SAM is the clinical observation that SAM improves
ith hemodynamic manipulation and subsequent ventricu-
ar remodeling in most patients. Indeed, among the 174
atients who manifested SAM early after mitral valve re-
air, only 2 had valve re-repair or replacement because of a
ack of significant improvement of the degree of SAM and
itral regurgitation. Age was a factor in deciding to read-
ress the repair, because 2 patients were aged more than 80
ears.
An additional 2 patients required reoperation within 3
eeks for postoperative SAM and LVOTO; 1 patient had
ssociated hemolysis, and 1 patient had moderate-severe
itral regurgitation. It is important to note that SAM im-
roved initially after repair in both patients. Both patients
ad severe myxomatous disease, and during reoperation 1
atient underwent successful re-repair.
There were no patients in this series who required late
eoperation for SAM or SAM with LVOTO. In a recent case
eport by Zegdi and colleagues,28 redo mitral valve repair
as performed 8 years later for SAM and LVOTO causing
oderate regurgitation. The rarity of late re-repair in this
tudy supports our clinical impression that SAM with or
ithout LVOTO improves with time and late ventricular
emodeling.
Notably, there were no perioperative or postoperative
eaths among patients with SAM, and only 2 late deaths
ere attributable to a cardiac cause. Furthermore, on
ollow-up, 90% of patients were in NYHA class I. Thus,
onsurgical management was safe and yielded excellent
esults even among the few patients who had minor degrees
f residual SAM or SAM with LVOTO.
Carpentier’s group28 have expressed concerns that some
epair methods designed to eliminate SAM, such as those
hat focus on reduction of the height anterior leaflet, are of
nproven durability. Indeed, there are few late follow-up
tudies of such techniques.29 It should be noted that most
atients in this series with prolapse of the midportion of the
osterior leaflet had repair with triangular resection of the
rea, and this method, as in quadrangular resection with
liding annuloplasty, reduces the height of the posterior
eaflet. Two patients in our series required mitral valve
evision during the follow-up period, and 5 patients had
oderate-severe or severe mitral valve regurgitation. This is
omparable to previously reported late results of our mitral
alve repairs for degenerative disease.30
Patients who have SAM after mitral valve repair need
onsistent cardiology follow-up and medical treatment with
-blockade and avoidance of afterload-reducing medica-
ions that could further worsen SAM and any associated
itral valve regurgitation. We recheck echocardiograms 1
onth after dismissal to evaluate the degree of SAM,
VOTO, and/or mitral regurgitation. Patients who have
ersistent LVOTO should be followed closely until the
and Cardiovascular Surgery ● Volume 133, Number 1 141
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CDbstruction resolves. Patients do not generally require life-
ong -blocker therapy. If LVOTO resolves, -blockers
ay be weaned with follow-up echocardiograms 3 months
ater. Those who have SAM without LVOTO may be fol-
owed clinically at the discretion of a cardiologist unless
here is a change in the patients’ functional status or a new
r changing murmur develops, at which point a repeat
chocardiogram would be prudent.
SAM is an important cause of mitral regurgitation early
fter valve repair. Identification and proper treatment with
-blockade and avoidance of afterload-reducing medica-
ions are usually successful, and re-repair is rarely neces-
ary. However, if medical management fails to improve
itral regurgitation, surgeons must be willing to undertake
perative revision of the mitral valve repair.
The late outcomes in this series (no mortality and 90% of
atients in NYHA class I at late follow-up) support the
trategy of nonsurgical treatment of SAM with or without
VOTO.
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iscussion
r James I. Fann (Stanford, Calif). Dr Brown, I first want to
ongratulate you on an interesting and comprehensive presenta-
ion. It is always valuable to reevaluate one’s experience with a
ifficult complication after what otherwise should be a gratifying
rocedure.
You and your colleagues have provided an analysis of over
000 patients in a 10-year period and confirmed that SAM after
itral valve repair occurs in a small fraction of patients. As you
entioned, for those at risk for SAM, mainly those with myxo-
atous disease and prolapse, the incidence is 11%. What is of
ore interest and clinical challenge are those patients with outflowract obstruction, which occurred in 34 patients, or to put it another
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CDay, in 2% of all patients in the series. Your approach to treatment
as medical with volume infusion, -blockade, vasoconstriction,
nd cessation of inotropic agents. I agree with this approach,
lthough there are times when during the postoperative manage-
ent and the patient is not doing so well that perhaps it might have
een easier to have done an adjunctive procedure after establishing
he diagnosis of outflow tract obstruction. Do you think a more
ggressive approach should be used in the subset of patients with
utflow tract obstruction?
Dr Brown. Among our patients, there were 34 who had
VOTO. The gradients that were recorded during the operating
oom ranged between 20 and 64 mm Hg. We found that in general,
here was no trend indicating that these patients required reopera-
ion or had any other complication. They responded well to med-
cal management, and we do not think this is a contraindication to
edical management.
Dr Fann. That is reassuring. Not only is early diagnosis of this
omplication and institution of treatment important, but perhaps
e could determine the potential for developing SAM on the basis
f preoperative or intraoperative studies. Although your analysis is
etrospective, on the basis of your review of the echocardiographic
ata, can you comment on what findings may lead one to think that
AM is more likely? I’m referring to the utility of some proposed
easurements such as the length of the coapted anterior and
osterior leaflets, the ratio of the anterior and posterior leaflet
engths, the distance of the leaflet coaptation point to the septum,
nd the asymmetry of the anterior leaflet.
Dr Brown. Mayo Clinic published an abstract that looked at
rospective echocardiographic predictors. We have not found
hem, as well as other published predictors, to be clinically useful.
ecause these patients do well with medical management, we
enerally do not do any preventative techniques for SAM during
he original repair.
Dr Fann. When Dr Zehr was at Mayo Clinic, he described the
ransfer of the posterior secondary chordae to the underside of the
idanterior leaflet, thereby keeping the anterior leaflet away from
he outflow tract. He implied that there are patients at higher risk
or SAM, specifically those with billowing, redundant, or myxo-
atous anterior leaflet with a near-normal–sized left ventricle and
otentially hyperdynamic function. Were his patients included in
our analysis, and can you give any insight into whether you think
his or other adjunctive procedures, such as anterior leaflet valvu-
oplasty, may be of benefit?
Dr Brown. To your first question, Dr Zehr, who has unfortu-
ately left Mayo Clinic, and all surgeons who performed mitral
alve surgery within the time period of the study were included. b
The Journal of Thoracichere were no exclusions based on surgeon. Second, in terms of
he actual technique, many people have described various prophy-
actic surgical methods to prevent SAM. None of these have been
ble to show absolute prevention of SAM. In general, because of
he success of our medical management, we do not routinely use
hese surgical treatments.
Dr Fann. In those who developed SAM, 8 patients had under-
one valve repair that included placement of an Alfieri stitch at the
nitial procedure. This procedure, as you know, has been used to
orrect SAM with outflow tract obstruction. Can you explain how
hese patients developed SAM after placement of an Alfieri stitch
t the original operation?
Dr Brown. Yes, we had 8 patients who had an Alfieri stitch
ho went on to develop SAM. We are aware that an Alfieri or an
dge-to-edge technique has been reported in the literature as a
urgical treatment for SAM once it has developed. In all of these
atients, however, the Alfieri stitch was used to achieve a compe-
ent mitral valve and was not used for the purposes of SAM. We
hink that SAM may develop in these patients, as in our series;
owever, they, and all the other patients, responded well to the
edical management that was instituted.
Dr Fann. What is interesting is that the majority of patients
ad a partial flexible annuloplasty ring, that is, in those who
eveloped SAM, 99% of the patients had such an initial pro-
edure. In 2 patients who required revision, removal of the
nnuloplasty ring resolved the SAM. I find this interesting, and
t suggests that the ring placement or sizing might have been the
ulprit. One recommended method of sizing is to size the
nterior leaflet and not the inter-trigonal distance. Were you
ble to identify any particular method of ring sizing with regard
o the use of a partial annuloplasty ring that could decrease the
otential for SAM?
Dr Brown. I think it’s important to emphasize the fact that only
patients required removal of the band and had resolution of their
AM. The remaining patients did well with medical management.
n terms of the most common surgical technique performed at
ayo Clinic for mitral valve repair, in general and more recently,
posterior leaflet resection with an unmeasured 6.3-cm annulo-
lasty band is placed.
Dr Fann. Finally, it is important to emphasize that although it
s possible for late valve failure in these patients, development of
AM with outflow tract obstruction years later (as reported by
thers) is an unusual complication, and none of the patients re-
uired a later intervention for SAM in your series. Also, it should
e reiterated that close medical follow-up is critical.
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